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Description 

Background Of The Invention 

5 [0001] This invention relates to cholesteryl ester transfer protein (CETP) inhibitors, and method for making such 
Inhibitors. 

[0002] Atherosclerosis and its associated coronary artery disease (CAD) Is the leading cause of mortality In the 
industrialized world. Despite attempts to modify secondary risk factors (smoking, obesity, lack of exercise) and treatment 
of dyslipidemia with dietary modification and drug therapy, coronary heart disease (CHD) remains the most common 
10 cause of death in the U.S., where cardiovascular disease accounts for 44% of all deaths, with 53% of these associated 
with atherosclerotic coronary heart disease. 

[0003] Risk for development of this condition has been shown to be strongly correlated with certain plasma lipid levels. 
While elevated LDL-cholesterol may be the most recognized form of dyslipidemia, It is by no means the only significant 
lipid associated contributor to CHD. Low HDL-C is also a known risk factor for CHD (Gordon, D.J., et al.,: "High-density 
15 Lipoprotein Cholesterol and Cardiovascular Disease", Circulation, (1 989), 79: 8-15). 

[0004] High LDL-cholesterol and triglyceride levels are positively correlated, while high levels of HDL-cholesterol are 
negatively correlated with the risk for developing cardiovascular diseases. Thus, dyslipidemia is not a unitary risk profile 
for CHD but may be comprised of one or more lipid aberrations. 

[0005] Among the many factors controlling plasma levels of these disease dependent principles, cholesteryl ester 
20 transfer protein (CETP) activity affects all three. The role of this 70,000 dalton plasma glycoprotein found in a number 
of animal species, including humans, is to transfer cholesteryl ester and triglyceride between lipoprotein particles, in- 
cluding high density lipoproteins (HDL), low density lipoproteins (LDL), very low density lipoproteins (VLDL), and chy- 
lomicrons. The net result of CETP activity Is a lowering of HDL cholesterol and an increase in LDL cholesterol. This 
effect on lipoprotein profile is believed to be pro-atherogenic, especially in subjects whose lipid profile constitutes an 
25 increased risk for CHD. 

[0006] No wholly satisfactory HDL-elevating therapies exist. Niacin can significantly increase HDL, but has serious 
toleration Issues which reduce compliance. FIbrates and the HMG CoA reductase inhibitors raise HDL-C only modestly. 
As a result, there is a significant unmet medical need for a well-tolerated agent which can significantly elevate plasma 
HDL levels, thereby reversing or slowing the progression of atherosclerosis. 
30 [0007] Commonly assigned U.S. Patent No. 6,197,786 September 7, 1999 entitled 4-CARBOXYAMINO-2-SUBSTI- 
TUTED-1,2,3,4-TETRAHYDROQUINOLINES, the disdosure of which is hereby incorporated by reference, is directed 
to compounds of the following general fomiula: 



35 



40 



45 




[0008] Specifically, the compound [2R,4S] 4-[(3,5-bis-trifluoromethyl-benzyl)-methoxycarbonyl-amino]-2-ethyl-6-trif- 
50 luoromethyl-3,4-dihydro-2H-quinoline-1 -carboxylic acid ethyl ester Is described. A process for making this compound is 
also described in Example 7. 

[0009] Thus, although there are a variety of anti-atherosclerosis therapies, there Is a continuing need and a continuing 
search in this field of art for compounds for the treatment of atherosclerosis, and accordingly methods for making such 
compounds. 

55 

Summary Of The Invention 

[0010] One aspect of this Invention Is 4-(3,5-bis-trlfluoromethylben2ylamino)-2-ethyl-6-trifluoromethyl-3,4-dhy- 
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dro-2H-quinoline-1-carboxyl acid ethyl ester, 4-totuene-sutfonate. 

[0011] Another aspect of this invention is (-)-(2R,4S)-4-(3,5-bis-trifluoromethylben2ylamlno)-2-ethyl-6-trifluorome- 
thyl-3,4-dihydro-2H-quinorme-1-carboxyl acid ethyl ester or pharmaceuticalty acceptable salts thereof, preferably the 
4-toluene-sulfonate salt thereof. 
5 [001 2] Another aspect of this Invention is c/s-4-amino-2-ethyl-6-trifluoromethyl-3,4-dlhydro-2H-quinoline-1 -carboxylic 
acid ethyl ester and pharmaceutically acceptable salts thereof, preferably the (-)di-benzoyl-L-tartrate salt or 
(-)di-p-toluoyl-L-tartaric acid salt thereof. 

[0013] Another aspect of this invention Is (-) (2R,4S)- 4-amino-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-quino- 
llne-1 -carboxylic acid ethyl ester and pharmaceutically acceptable salts thereof, preferably the (-)dl-benzoyl-L-tartrate 

10 salt or (-)di-p-toluoyl-L-tartaric acid salt thereof. 

[0014] Another aspect of this invention Is directed to a process for preparing 

(-)-(2R,4S)-4-[(3,5-bis-trifluoromethyl-ben2yl)-rTiethoxycarbonyl-arnino]-2-ethyl-6-trifluoronriethyl-3 

lne-1-cart)0xylic acid ethyl ester comprising combining (-)-(2R,4S)-4-(3,5-bis-trifluoromethyl-ben2ylamino)-2-ethyl-6'tri- 

fluoromethyl-3,4-dihydro-2H-quinollne-1 -carboxylic acid ethyl ester, 4-toluene-sulfonate and sodium cartx)nate In tet- 

15 rahydrofuran at a temperature of about 20°C to atx>ut 2b''C in the presence of methyl chloroformate. 

[001 5] Another aspect of this invention is directed to a process for preparing (-)-(2R,4S)-4-(3,5-bis-trifluoromethyl-ben- 
2ylamino)-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1 -carboxylic acid ethyl ester, 4-toluene-sulfonate compris- 
ing 

20 a. combining 4-amino-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1 -carboxylic acid ethyl ester and (-) diben- 

2oyl-L-tartaric acid (anhydrous) or (-)di-p-toluoyl-L-tartaric acid to form the (-) diben2oyl-L-tartaric acid salt or 
di-p-toluoyl-L-tartanc acid salt thereof; 

b. combining the resulting salt, 1 ,2-dichloroethane and an aqueous base with 3,5-bis(trifluoromethyl)b6nzaldehyde, 
followed by the addition of sodium triacetoxyborohydrlde; and 
25 c. adding 4-toluene sulfonic acid monohydrate. 

[0016] Preferably the (-) dibenzoyl-L-tartaric acid (anhydrous) is used. 

[001 7] Another aspect of this invention is directed to a process for preparing 4-amino-2-ethyl-6-trifluoromethyl-3,4-di- 
hydro-2H-quinoline-1 -carboxylic acid ethyl ester comprising; 
30 combining cls-4-ben2yloxycarbonylamino-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1 -carboxylic acid ethyl es- 
ter and ammonium formate in methanol with palladium/carbon to form a slurry and heating the resulting slurry at a 
temperature of about 35°C to atjout 60^0 for about 30 minutes to about 3 hours. 

[001 8] Another aspect of this invention is directed to a process for preparing cis-(2-ethyl-6-trlfluoromethyl-1 ,2,3,4-tet- 
rahydro-quinolin-4-yl)-carbamic acid-R"" -ester, wherein R'' is ben2yl,t-butyl or C-|-C4(alkyl), comprising: combining vi- 

35 nyl-carbamic acid-R^ (1-benzotria2ol-1-yl-propyl)-(4-trifluoromethyl-phenyl)-amine and 4-toluene-sulfonic acid mono- 
hydrate in toluene at a temperature of about 50°C to about 90°C. Preferably the process includes the additional step of 
combining the resulting cis-(2-ethyl-6-trlfluoromethyl-1 ,2,3,4-tetrahydro-quinolin-4-yl)-carbamlc acid-R^ -ester with pyri- 
dine and ethyl choroformate in dichloromethane to prepare cis-4-R^-oxycarbonylamino-2-ethyl-6-trifluoromethyl-3,4-di- 
hydro-2H-quinol!ne-1 -carboxylic acid ethyl ester. 

40 [0019] Another aspect of this invention is directed to a process for preparing 
(-)-(2R,4S)-4-[(3,5-bis-trifluoromethyl-benzyl)-methoxycarbonyl-amlno]-2-ethyl-6-trlfluoromethyl-3,4-dihydro-2H-qulnol 
ine-1 -carboxylic acid ethyl ester comprising 

a. combining vinyl-carbamic acid-R^ wherein R^ is benzyl, (1-benzotriazol-1-yl-propyl)-(4-trifluoromethyl-phe- 
45 nyl)-amine and 4-toluene-sulfonic acid monohydrate in toluene at a temperature of about SO^'C to about 90°C to 

prepare cis-(2-ethyl-6-trifluoromethyl-1 ,2,3,4-tetrahydro-quinolin-4-yl)-carbamic acid-R^ -ester wherein R^ is benzyl; 

b. combining the resulting cis-(2-ethyl-6-trifluoromethyl-1,2,3,4-tetrahydro-quinolin-4-yI)-cariDamic acid-R^ -ester 
with pyridine and ethyl choroformate in dichloromethane to prepare cis-4-Ri-oxycarbonylamino-2-ethyl-6-trifluor- 
omethyl-3,4-dihydro-2H-quinollne-1 -carboxylic acid ethyl ester; 

50 c. combining cis-4-Ri-oxycarbonylamino-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoltne-1 -carboxylic acid ethyl 

ester and ammonium formate in methanol with palladium/carbon to form a slurry and heating the resulting slurry at 
a temperature of about 35°C to about 60°C for about 30 minutes to about 3 hours to prepare 4-amino-2-ethyl-6-tri- 
fluoromethyl-3,4-dihydro-2H-quinoline-1 -carboxylic acid ethyl ester, 

d. combining 4-amino-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1 -carboxylic acid ethyl ester and (-)dlben- 
55 2oyl-L-tartaric acid or (-)di-p-toluoyl-L-tartaric acid to form the (-)dibenzoyl-L-tartaric acid salt or dl-p-toluoyl-L-tartarc 

acid salt thereof; 

e. combining the resulting salt, 1 ,2-dichtoroethane and an aqueous base with 3,5-bis(trlfluoromethyl)benzaldehyde, 
followed by the addition of sodium triacetoxyborohydrlde to form a product; 
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f. combining said product and 4-toluene sulfonic acid monohydrate to prepare (-)-(2R,4S)-4-(3,5-bls-trifluorome- 
thyl-benzylannino)-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinollne-1-carboxylic acid ethyl ester, 4-toluene-sul- 
fonate; and 

g. combining (-)-(2R,4S)-4-(3,5-bis-trifluoromethyl-benzylamino)-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-quino- 
5 line-1-carboxylic acid ethyl ester, tosylate salt, methyl chloroformate and sodium carbonate In tetrahydrofuran at a 

temperature of about 20^0 to about 25°C in the presence of methyl chloroformate. 

[0020] In contrast to the process described in Example 7 of U.S. Patent No. 6 197 786 the four intermediates II. V, VI 
and VII are easily isolated and purified as crystalline material. The formation of III produces a purer product since the 
10 reaction Is performed with pure starting material II. The resolution via a classical diastereomeric salt fonnrtation is much 
easier to scale than the use of chiral chromatography. Further crystallization of final products (e.g., the anhydrous form, 
the ethanolate form) is facilitated by the high purity of the formula VII compound. 

[0021] As used herein the term mammals is meant to refer to all mammals which contain CETP in their plasma, for 
example, rabbits and primates such as monkeys and humans. Certain other mammals e.g., dogs, cats, cattle, goats, 
15 sheep and horses do not contain CETP in their plasma and so are not included herein. 
[0022] The term ethanolate refers to an ethanol of solvation. 

[0023] By "pharmaceutlcally acceptable" it is meant the carrier, vehicle, diluent, excipients, and/or salt must be com- 
patible with the other ingredients of the formulation, and not deleterious to the recipient thereof. 
[0024] As used herein, the expressions "reaction-inert solvent" and "inert solvent" refers to a solvent or mixture of 
20 solvents which does not interact with starting materials, reagents, Intermediates or products in a manner which adversely 
affects the yield of the desired product. 

[0025] Other features and advantages will be apparent from the specification and claims which describe the invention. 

Detailed Description Of The Invention 

25 

[0026] In general the compound of this invention, [2R,4S] 4-[(3,5-bls-trifluoromethylbenzyl)-methoxycarbonyl-ami- 
no]-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester, can be made by processes which 
include analogous processes known in the chemical arts, particularty in light of the description contained herein. Certain 
processes for the manufacture of the compound of this invention are provided as further features of the invention and 
30 are described below including in the experimental section. 
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about 30°C for about 0.5 to about 3 hours. 

[0028] The formula III ester may be prepared by combining vinyl-carbamic acid ester (wherein is benzyl, t-butyl 
or (Ci-C4)alkyl), the formula II amine and p-toluenesulfonic acid monohydrate In an inert solvent such as toluene at 
elevated temperature (about 50 °C to about 90*'C) for about 0.5 to about 3 hours. Preferably, R^ Is benzyl. 
5 [0029] The formula IV compound may be prepared by combining the formula III ester, ethyl chloroformate and an 
amine base such as pyridine in an Inert, nonnucleophillc solvent such as dry dichloromethane resulting in an exothennic 
reaction. 

[0030] The formula V compound may be prepared by treating the product of the preceding reaction with ammonium 
formate, palladium on carbon In a polar, protic solvent such as methanol at a temperature of about SS^'C to about 60^*0 

10 for about 0.5 hour to about 3 hours. 

[0031] The reaction sequence proceeds via preparation of a classical diastereomeric salt formation by combining 
4-amino-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1 -carboxylic acid ethyl ester and (-) dibenzoyl-L-tartaric acid 
(anhydrous) followed by the addition of an alcoholic solvent such as ethanol at a temperature of ambient (e.g., about 
20''C to about SO^'C) for about 1 to about 24 hours to form the (-)dibenzoyl-L-tartarlc acid salt thereof. Alternatively, (-) 

15 di-p-toluoyl-L-tartarIc acid may be used in place of the (■)dlbenzoyl-L-tartaric acid. 

[0032] The formula VII compound may be prepared by treating the formula VI salt, 1 ,2-dichloroethane and an aqueous 
base such as sodium hydroxide with 3,5-bis(trifluoromethyl)benzaldehyde followed by the addition of sodium triacetoxy- 
borohydride at ambient temperature (e.g., about 20*^0 to about 30*C) for about 1 hour to about 24 hours. Subsequently 
4-toluenesuifonic acid monohydrate is added at ambient temperature (e.g., about 20*^0 to about 30°C). 

20 [0033] The formula VIII compound may be prepared by combining (-)-(2R,4S)-4-(3,5-bis-trifluoromethyl-benzylami- 
no)-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1 -carboxylic acid ethyl ester and sodium carbonate In tetrahydro- 
furan at ambient temperature (e.g., about 20°C to about 25°C) in the presence of methyl chloroformate. An ethanolate 
crystalline form of the above compound may be prepared from the amorphous compound by recrystallization from 
ethanol/water at a temperature of about 20''C to about 25X, preferably ambient temperature for about 0.5 hour to about 

25 18 hours.. Typically the range is about 3% to about 10% ethanol and about 90% to about 97% water. Preferably the 
ratio is about 1 0% to about 90% ethanol/water. 

[0034] Alternatively, the ethanolate crystalline form may be prepared utilizing procedures analogous to those described 
above but using ethanol alone. The filtered materials are typically granulated for about 2 hours to about 24 hours followed 
by air drying. 

30 [0035] The amorphous fomri of the compound [2R,4S] 4-[(3,5-bis-trlfluoromethylbenzyl)-methoxycarbonyl-ami- 
no]-2-ethyl-6-trif luoromethyl-3,4-dlhydro-2H-quinoline-1 -carboxylic acid ethyl ester is prepared as described in Example 
10 herein below. 

[0036] An anhydrous crystalline form of the above compound may be prepared from the amorphous compound by 
recrystallization from hexanes (solvent comprised of hexane isomers (e.g., n-hexane, cyclohexane, methyl pentane, 
35 etc.)) at a temperature of about 40^*0 to about SO^'C, preferably 60° followed typically by granulating the filtered material 
for about 2 to about 24 hours and subsequent air drying. 

[0037] Alternatively, the anhydrous crystal may be prepared from the ethanolate crystalline form (described below) 
utilizing analogous procedures to the immediately preceding procedure. In addition, the yield in this procedure may be 
enhanced by azeotroping the ethanol from the hexanes. 
40 [0038] it Is noted that as the anhydrous and ethanolate crystals are of different energy levels seeding with either 
anhydrous or ethanolate may determine the resulting isolated crystalline form. As is known in the art the presence of 
seed crystals in the air in a lab may be sufficient "seeding." In one embodiment anhydrous crystals may be obtained 
using hexanes and the resulting anhydrous crystals may be used to seed the production of further anhydrous crystals 
from ethanol. 

45 [0039] A preferred dosage is about 0.1 to 1 00 mg/kg/day of the compound prepared by the process of this invention, 
preferably the anhydrous crystals. An especially preferred dosage is about 0.1 to 10 mg/kg/day. 
[0040] The compound of this invention may be used for the treatment of atherosclerosis, peripheral vascular disease, 
dysllpidemia, hyperbetalipoproteinemia, hypoalphalipoprotelnemia, hypercholesterolemia, hypertriglyceridemia, famil- 
ial-hypercholesterolemia, cardiovascular disorders, angina, ischemia, cardiac ischemia, stroke, myocardial infarction, 

50 reperfusion injury, angioplastic restenosis, hypertension, vascular complications of diabetes, obesity or endotoxemia in 
a mammal (including a human being either male or female). 

[0041] The compound of this invention may also be used in combination with a second compound. The second 
compound may be an HMG-CoA reductase inhibitor, a microsomal triglyceride transfer protein (MTP)/Apo B secretion 
inhibitor, a PPAR adivator, a bile acid reuptake inhibitor, a cholesterol absorption inhibitor, a cholesterol synthesis 
55 inhibitor, a fibrate, niacin, an ion-exchange resin, an antioxidant, an ACAT inhibitor or a bile acid sequestrant. 

[0042] The dosage of the compound of the instant invention which is administered will generally be varied according 
to principles well known in the art taking into account the severity of the condition being treated and the route of admin- 
istration. In general, the compound will be administered to a warm blooded animal (such as a human, livestock or pet) 
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so that an effective dose, usually a daily dose administered in unitary or divided portions, is received, for example a 
dose in the range of about 0.01 to about 1 00 mg/kg/day body weight, preferably about 0.1 to about 1 0 mg/kg/day body 
weight. The above dosages are exemplary of the average case; there can, of course, be individual instances where 
higher or lower doasge ranges are merited, and such deviations are within the scope of this Invention. 

5 [0043] The compound of the instant invention is orally admlnlstrable and is accordingly used in combination with a 
phamnaceutically acceptable carrier, vehicle or diluent suitable to oral dosage fonns. Suitable pharmaceuttcally-accept- 
able carriers include Inert solid fillers or diluents and sterile aqueous or organic solutions. The active compound will be 
present in such pharmaceutical compositions in amounts sufficient to provide the desired dosage amount in the range 
described herein. Thus, for oral administration the compound may be combined with a suitable solid or liquid carrier, 

10 vehicle or diluent to form capsules, tablets, powders, syrups, solutions, suspensions and the like. The pharmaceutical 
compositions may, if desired, contain additional components such as flavorants, sweeteners, excipients and the like. 
[0044] The tablets, pills, capsules, and the like may also contain a binder such as gum tragacanth, acacia, com starch 
or gelatin; excipients such as dicalclum phosphate; a disintegrating agent such as corn starch, potato starch, alginic 
acid; a lubricant such as magnesium stearate; and a sweetening agent such as sucrose, lactose or saccharin. When a 

IS dosage unit form Is a capsule, for example a gel capsule, it may contain, in addition to or instead of materials of the 
above type, a liquid carrier such as a fatty glycerlde or mixtures of fatty glycerides, such as olive oil, or MigloyF'^ or 
Capmul™ glycerWes. 

[0045] Various other materials may be present as coatings or to modify the physical form of the dosage unit. For 
instance, tablets may be coated with shellac, sugar or both. A syrup or elixir may contain, in addition to the active 
. 20 Ingredient, sucrose as a sweetening agent, methyl and propylparabens as preservatives, a dye and a flavoring such as 
cherry or orange flavor. 

[0046] The compound of the instant invention may also be administered parenterally. For parenteral administration 
the compound may be combined with sterile aqueous or organic media to form injectable solutions or suspensions. The 
injectable solutions prepared in this manner can then be administered Intravenously, Intraperitoneally, subcutaneously, 
25 or intramuscularly. 

[0047] The pharmaceutical forms suitable for injectable use include sterile solutions or dispersions and sterile powders 
for the extemporaneous preparation of sterile injectable solutions or dispersions. In all cases, the form must be sterile 
and must be fluid to the extent that easy syringabiiity exists. It must be stable under the conditions of manufacture and 
storage and must be preserved against the contaminating action of microorganisms such as bacteria and fungi. They 
30 may be sterilized, for example, by filtration through a bacteria-retaining filter, by incorporating sterilizing agents into the 
compositions, or by irradiating or heating the compositions where such irradiating or heating is both appropriate and 
compatible with the drug formulation. 

[0048] Additional pharmaceutical formulations may include, inter alia, suppositories, sublingual tablets, topical dosage 
forms and the like and these may be prepared according to methods which are commonly accepted in the art. 

35 

EXAMPLES 

[0049] Melting points were determined with a Thomas Hoover melting point apparatus or a DSC apparatus. Unless 
othenA^ise stated, CDCI3 was used for NMR spectra. Microanalysis was performed by Schwarzkopf Microanalytlcal 
^ Laboratory. All reagents and solvents were obtained commercially and used without purification. 

Example 1 

(1 -BenzotrlazoM -yl-propyl)-(4-trifluoromethyl-phenyl)-amine 

45 

[0050] A two liter, four neck flask under nitrogen atmosphere was charged with benzotriazole (36.96 g, 31 0 mmol, 1 .0 
equiv) and dry toluene (400 mL). A room temperature solution of 4-(trifluoromethyl) aniline (39.1 mL, 310 mmol, 1.0 
equiv) and 50 ml toluene was added over one minute. A room temperature solution of propionaldehyde (24.6 mL, 341 
mmol, 1.1 equiv) and 50 mL toluene was then added over 20 minutes. There was an exothenn from 23*^0 to 30X during 

50 this addition. After stirring 24 h, n-heptane (500 mL) was added, and the slurry stirred an additional 1 h. The suspension 
was filtered, the solids were washed with n-heptane (1 x 100 mL, then 1 x 200 mL, and dried. (1-Benzotriazol-1-yl-pro- 
pyl)-(4-trlfluoromethylphenyl)-amlne was isolated as shiny white needles (81 .3 g, 82%). After 24 h, a second crop was 
isolated from the filtrate (8.7 g, 9%). mp 130-132 X; NMR (DMSO-d6. 400 MHz) 5 0.82 (t, 3H, J=7.5 Hz), 2.25 (m, 
2H). 6.49 (m, 1 H), 6.80 (d, 2H, J=8.7 Hz), 7.35 (m, 3H), 7.50 (m, 1 H), 7.88 (d, 1 H, J=8.3 Hz), 7.99 (m, 1 H), 8.09 (d, 1 H, 

55 J=8.5 Hz); 13C NMR (DMSO-d6, 100 MHz) 6 149.32, 146.19, 131.46. 127.73, 126.8, 125.33 (q, J=270 Hz), 124.44, 
119.88, 118.27 (q, J=31.7 Hz), 112.91, 111.56, 71.03, 28.08. 10.29; DEPT spectrum: quaternary carbons 8 149.32. 
146.19, 131.46, 125.33, 118.27; CH carbons 6 127.73, 126.8, 124.44, 119.88, 112.91, 111.56, 71.03; CHg carbon 6 
28.08; CH3 carbon 5 10.29; IR (drifts) 3292 (s), 3038 (m), 2975 (m), 1621 (s), 1331 (s), 1320 (s), 1 1 14 (vs); Anal. Calcd 
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for C^6Hi5N4F3: C, 59.99; H, 4.72; N, 17.49. Found (first crop): C. 60.16; H. 4.74; N, 17.86. Found (second crop): C, 
59.97; H, 4.66; N. 17.63. 

Example 2 

5 

cis-(2-Ethvl-6-trifluoromethyi-1,2.3.4-tetrahydro-quinolin-4-vl)-carbamic acid benzyl ester 

[0051] A one liter, four neck flask under nitrogen atmosphere was charged with N-vinyl-carbamic acid benzyl ester 
(27.66 g, 156 mmol, 1.0 equlv) and dry toluene (500 mL). (1-Benzotrlazol-1-yl-propyl)-(4-trifluoromethyl-phenyl)-amine 

10 (50.0 g. 156 mmol, 1 .0 equiv) and p-toluenesulfonic acid monohydrate (297 mg, 1 .56 mmol, 0.01 equlv) were added, 
and the mixture heated to 70*0. After 2 h, the mixture was cooled to room temperature and transfered to a separatory 
funnel. Ethyl acetate (500 mL) was added. The mixture was washed 1 x 200 mL IN NaOH, 1 x 200 mL HgO, 1 x 200 
mL brine, and dried (MgS04). The mixture was filtered and the solids washed 1 x 50 mL ethyl acetate. The filtrate was 
concentrated to approximately 250 mL. 500 mL toluene were added, and the mixture concentrated to approximately 

15 500 mL. 500 mL n-heptane were added, the siuny was stirred 1 h, filtered through a Buchner funnel, and dried. 
cis-(2-Ethyl-6-trlf luoromethyl-1 ,2,3,4-tetrahydro-quinolln-4-yl)-carbamic acid benzyl ester was isolated as a white powder 
(45.04 g, 76%): mp 155-157 *'C; NMR (DMSO-d6, 400 MHz) 6 0.92 (t. 3H, J=7.5 Hz), 1.5 (m, 3H), 2.00 (m, 1H), 3.35 
(m. IN), 4.77 (m, 1H), 5.07 (d. 1H, J=12.5 Hz), 5.15 (d, 1H. J=12.5 Hz), 6.35 (s, 1H), 6.61 (d, 1H, J=8.5 Hz), 7.12 (s, 
1H).7.18(dd. 1H,J=1.9,8.5Hz),7.4(m,5H), 7.70(d, 1H. J=9.1 Hz); NMR (DMS0-d6, 100 MHz) 5 157.03, 149:02, 

20 137.79, 128.82, 128.23, 128.03, 125.9 (q, J=270 Hz), 125.06, 123.50. 121.73. 115.2 (q, J=31.7 Hz), 113.33, 65.85, 
52.09,47.83. 34.02, 28.68, 9.93; DEPT spectrum: quaternary carbons 6 157.03, 149.02. 137.79, 125.9, 121 .73, 1 15.2; 
CH carbons 8 128.82. 128.23, 128.03, 125.06, 123.50, 1 1 3.33, 52.09, 47.83; CHg carbons 8 65.85, 34.02, 28.68; CH3 
carbon 5 9.93; IR (drifts) 3430 (m), 3303 (s), 2951 (m), 1686 (vs), 1542 (vs). 1088 (vs); MS (APCI+) m/z (rel. intensity) 
379 (M+H+ 53), 228 (100); Anal. Calcd for C20H21N2O2F3: C, 63.48; H, 5.59; N, 7.40; Found: C, 63.69; H, 6.06, N, 7.36. 

25 

Example 3 

cis-4-Benzvloxvcarbonvlamino-2-ethvl-6-trifluoromethyl-3,4-dihvdro-2H-qulnoline-1 -carboxylic acid ethyl ester 

30 [0052]' A three liter, four neck flask under nitrogen atmosphere was charged with cis-(2-ethyl-6-trifluorome- 
thyl<-1,2,3,4-tetrahydro-quinolin-4-yl)-carbamic acid benzyl ester (96.0 g, 254 mmol, 1.0 equiv), dry dichtoromethane 
(720 mL), and dry pyrkJine (1 03 mL, 1 .27 mol. 5.0 equiv). A solution of ethyl chloroformate (1 21 mL. 1 .27 mol. 5.0 equiv), 
in dry dichloromethane (240 mL), was added slowly over 4 h. The addition was exothermic and required a reflux condenser. 
Once the chlorofomvate addition was complete, the reaction was cooled in an ice bath and 1350 mL IN NaOH were 

35 added. The mixture was stirred 15 min, then transferred to a separatory funnel. The layers were separated and the 
aqueous extracted 1 x 1 L dichloromethane. The combined dichloromethane layers were washed 1 x 1350 mL 1 N HCI, 
1 X 1L saturated aq. NaHC03, 1 x 1L brine, and dried (Na2S04). The mixture was filtered, and the filtrate concentrated 
to an orange oil. 570 mL abs. ethanol were added, and the solution was concentrated. The solids were dissolved in 
1370 mL abs. ethanol. 570 mL HgO were added dropwise over 45 mIn. The resultant thick slurry was stirred 18 h and 

^ . .filtered. The solids were washed with cold 7:3 abs. ethanol/water (-1 x 250 mL, then 1 x 100 mL) and dried (vac oven, 
45°C) to give cis-4-benzyloxycarbonylamino-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1 -carboxylic acid ethyl 
ester as a white, crystalline solid (94.54 g, 83%): mp 92-96*'C; ^H NMR (CDCI3, 400 MHz) 8 0.84 (t, 3H, J=7.4 Hz), 1 .28 
(t, 3H. J=7.0 Hz), 1.4 (m, 2H), 1.62 (m, 1H), 2.53 (m, 1H), 4.23 (m. 2H). 4.47 (m, 1H), 4.79 (m, 1H), 5.01 (d, 1H, J=9.2 
Hz), 5.1 8 (m, 2H), 7.4 (m, 5H), 7.5 (m, 2H), 7.57 (m, 1H); 13C NMR (CDCI3, 100 MHz) 5 1 55.97, 154.43, 139.44, 136.21, 

45 134.33, 128.61, 128.33, 128.22, 126.32 (q, J=31.7 Hz), 126.18, 124.22, 124.19. 124.12 (q, J=273 Hz), 120.74, 120.70, 
67.22. 62.24, 53.47. 46.79, 37.75. 28.25, 14.38. 9.78; DEPT spectrum: quaternary carbons 8 155.97, 154.43. 139.44. 
136.21, 134.33, 126.32, 124.12; CH carbons 8 128.61, 128.33, 128.22, 126.18, 124.22, 124.19, 120.74, 120.70. 53.47. 
46.79; CH2 carbons 5 67.22, 62.24, 37.75, 28.25; CH3 carbons 8 14.38, 9.78; IR (drifts) 3304 (s), 3067 (m), 3033 (m), 
2982 (m), 2932 (m), 1723 (s), 1693 (s), 1545 (s); MS (APCI+) m/z (rel. intensity) 451 (M+H+, 2), 300 (100); Anal. Calcd 

50 for C23H25N2O4F3: C. 61 .33; H, 5.60; N, 6.22. Found: C, 61 .07; H, 5.69; N, 6.22. 

Example 4 

cis-4-Amino-2-ethyl-6-trifluoromethyl-3.4-dihydro-2H-quinoline-1 -carboxylic acid ethyl ester 

55 

[0053] A one liter, four neck flask under nitrogen atmosphere was charged with cis-4-benzyloxycarbonylami- 
no-2-ethyl-6-trlf luoromethyl-3,4-dlhydro-2H-quinoline-1 -carboxylic acid ethyl ester (40. 1 g, 89 mmol, 1 .0 equiv), methanol 
(400 mL), and ammonium fomnate (1 4.0 g. 223 mmol, 2.5 equiv). 1 0% Pd/C, 50% water wet (4.0 g) was added, and the 
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slurry heated to 40° C over 1 h. After 1 .5 h, the mixture was cooled to room temperature and filtered through celite. The 
cal<e was washed 2 x 1 00 mL methanol. The filtrate was concentrated to approximately 75 mL, transferred to a separatory 
funnel, and diluted with 400 mL ethyl acetate. The mixture was washed 1 x 125 mL saturated aq. NaHC03, 1 x 100 mL 
brine, and dried (Na2S04). The mixture was filtered and the filtrate concentrated to a clear oil. The oil was crystallized 

5 from 100 ml n-heptane to give cis-4-amino-2-ethyI-6-trifluoromethyl-3,4-dihydro-2H-qulnoline-1-carboxyllc acid ethyl 
ester as a white crystalline solid (26.05 g, 93%): mp 61 .5-63.5* C; NMR (CDCI3, 400 MHz) 6 0.79 (t, 3H, J=7.5 Hz), 
1.24 (m, 4H), 1.42 (m, 1H). 1.51 (br s, 2H), 1.62 (m, 1H). 2.46 (m, 1H), 3.73 (m, 1H), 4.17 (m, 2H), 4.36 (m, 1H),7.44 
(m, 2H), 7.66 (m, 1H); NMR (CDCI3, 100 MHz) 6 154.6, 139.3, 138.9, 126.3 (q, J=32 Hz), 125.7, 124.3 (q, J=271 
Hz), 123.5. 119.8. 61.96, 54.16, 46.91,41.50. 28.85, 14.38, 9.60; DEPT spectrum: quaternary carbons 6 154.6, 139.3, 

10 1 38,9, 1 26.3, 1 24.3; CH carbons 5 1 25.7. 1 23.5. 1 1 9.8, 54. 1 6, 46.91 ; CHg carbons 5 61 .96, 41 .50, 28.85; CH3 carbons 
5 14.38, 9.60; IR (drifts) 3350 (s), 3293 (m), 2972 (s), 1697 (vs); MS (ES+) m/z (rel. Intensity) 358 (M+H+CIH3CN+. 55), 
317 (M+H+ 7). 300 (100); Anal. Calcdfor C^gHigNgOaFg: C, 56,96; H, 6.06; N, 8.86. Found: C, 56.86; H, 6.28; N, 8.82. 

Example 5 

15 

(-) (2R, 4S)-4-Amino-2-ethyl-6-trifluoromethyl-3,4-dthydro-2H-quinoline-1-carboxylic acid ethyl ester hemi-(-)-diben- 
zoyl-L-tartrate salt 

[0054] A one liter flask under nitrogen atmosphere was charged with cis-4-benzyloxycarbonylamino-2-ethyl-6-trifluor- 

20 omethyl-3,4-dlhydro-2H-quinoline-1 -carboxyllc acid ethyl ester (24.0 g, 75.9 mmol, 1 .0 equiv) and (-) dibenzoyl-L-tartaric 
acid (anhydrous) (27.19 g, 75.9 mmol, 1 .0 equiv). 300 mL of approximately 97% ethanol (prepared by adding 10.5 mL 
HgO to 500 mL absolute ethanol, mixing, and measuring out 300 mL) was added. The mixture was stirred at room 
temperature for 18 h, then filtered. The solids were washed 1 x 48 mL approximately 97% ethanol, and dried to give (-) 
(2R, 4S)-4-amino-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-cartx)xyljc acid ethyl ester hemi-(-)-diben- 

25 zoyl-L-tartrate salt as a white crystalline solid (14.77 g, 39%): mp 189.5-191 .5 °C (dec); NMR (DMSO-d6,400 MHz) 
5 0.62 (t, 3H, J=7.3 Hz), 1.16 (t, 3H, J=7.1 Hz), 1.3 (m, 3H), 2.5 (m, 1 H), 4.1 (m, 4H), 5.63 (s. 1H, methine proton in 
DBTA), 7.47 (m. 2H, DBTA aromatic H's), 7.6 (m, 3H, DBTA aromatic H's). 7.68 (s, 1H). 7.95 (m, 2H). 8.2 (br s, NH3+. 
did not integrate); ^^C NMR (DMSO-d6, 100 MHz) 5 169.85, 165.53, 154.10, 140.14, 134,59, 133.51, 130.74, 129.69, 
128.98, 126.74, 1 24.82 (q, J=31.7 Hz), 124.69 (q, J=271 Hz), 124.50, 120.90, 74.49, 62.14, 53.51, 45.94, 38.81, 28.23, 

30 14.63, 9.58; DEPT spectrum: quaternary carbons 6 169.85, 165.53, 154.10, 140.14, 134.59, 130.74. 124.82, 124.69; 
CH carbons 5 133,51 , 129.69, 128.98, 126.74, 124.50, 120.90. 74.49, 53.51 , 45.94; CH2 carbons 5 62.14, 38.81 , 28.23; 
CH3 carbons 6 14.63, 9.58; IR (drifts) 3278 (m), 2400-3100 (broad), 1703 (vs); MS (ES+) m/z (rel. intensity) 358 
(M+H+CH3CN+ 55), 317 (M+H+. 7), 300 (100); Anal. Calcd for C15H19N2O2F3.C9H7O4: C, 58.18; H, 5.29; N, 5.65. 
Found: C, 57.99; H, 5.15; N, 5.64; Chiral HPLC: mobile phase 950:50:2 n-hexane:2-propanol:HOAc, flow rate 1.50 

35 mL/min, column temp40°C, chiralpak AD4.6 x 250 mm, sample concentration approximately 0.5 mg/mL in approximately 
1:1 n-hexane'2-propanol. Authentic racemate shows retentton times of 7.5 mm and 10.0 min. (-) (2R, 4S)-4-Aml- 
no-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-qulnollne-1 -carboxyllc acid ethyl ester hemi-(-)-dibenzoyl-L-tartrate salt: 
1 0.0 min, 88.9%, 7.5 min «1 %, 2.0 mm (solvent front) 1 1.1%; [a^ = -1 53 (c=1 .07, CH3OH). 

40 -Example 6 -- - - - — . 

(-)-(2R. 4S)-4-(3.5-Bis-trifluoromethvl-benzylamino)-2-ethyl-6-trifluoromethvl-3,4-drhydro-2H-qulnoline-1 -carboxyllc 
acid ethyl ester tosylate salt 

45 [0055] (-) (2R, 4S)-4-Amino-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1 -carboxyllc acid ethyl ester he- 
mi-(-)-dibenzoyl-L-tartrate salt (13.0 g, 26.2 mmol, 1.0 equiv) was suspended in 1 .2-dichloroethane (260 mL) in a 500 
mL separatory funnel. The mixture was washed 1 x 65 mL 1 N NaOH, 1 x 65 mL brine, and dried (MgS04). The mixture 
was filtered, concentrated to approximately 80 mL, and transferred to a 250 mL three neck flask. 3,5-Bls(trifluorome- 
thyObenzaldehyde (4.53 mL, 27.5 mmol, 1 .05 equiv) was added, and the mixture stirred 1 h at room temperature under 

50 nitrogen atmosphere. Sodium triacetoxyborohydride (11.1 g, 52.4 mmol, 2.0 equiv) was added in one portion, and the 
white slurry was stirred 18 h. 50 mL 1, 2-dichloroethane and 50 mL 2N NaOH were added, and the aqueous layer 
extracted 2 x 50 mL 1 ,2-dlchloroethane. The combined organic extracts were washed 1 x 31 mL 1 N HCI, 1 x 50 mL 
saturated aq. NaHC03, 1 x 50 mL brine, and dried (Na2S04). The mixture was filtered and concentrated to a clear oil. 
The oil was dissolved in methanol (71 mL). p-Toluenesulfonic acid monohydrate (5.23 g, 27.5 mmol, 1 .05 equiv) was 

55 added. After 5 min, 284 mL isopropyl ether was added. The solution was concentrtated to approximately 35mL, transferred 
to a 500 mL three neck flask (mech. stirrer), and diluted with 284 mL isopropyl ether. A thick white slurry formed In 10 
minutes. After stirring 3 h, the slurry was filtered and the cake washed 2 x 70 mL isopropyl ether. After drying, (-)-(2R, 
4S)-4-(3,5-bis-trifluoromethyl-benzylamino)-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl 
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ester tosylate salt was isolated as a white powder (1 6.1 8 g, 86% overall): mp 1 91 -1 92°C; ^ H NMR (DMSO-d6. 400 MHz) 

5 0.78 (t 3H, J=7.5Hz), 1.21 (t, 3H. J=7.0Hz). 1.5 (m. 3H), 2.24 (s, 3H), 3.08 (m, 1 H), 4.17 (m, 2H), 4.41 (m, 1H), 4.50 
(m. 2H). 4.79 (m, 1H), 7.04 (d, 2H. J=7.9 Hz), 7.42 (d. 2H, J=7.9 Hz). 7.7 (m, 2H), 7.81 (s, 1H). 8.21 (s, 1H), 8.35 (s, 
2H),9.58 (brs, 1H), 9.83 (brs. 1H); 13C NMR (DMS0-d6, 100 MHz) 6 154.00, 145.46, 140.21, 138.39, 135.33, 132.51, 

5 131.62, 130.79 (q, J=33.2 Hz). 128.49, 127.40. 125.82, 125.36, 124.99 (q, J=31.7 Hz), 124.59 (q, J=271 Hz), 123.69 
(q, J=273 Hz), 123.44, 120.33. 62.32, 53.99, 53.79, 47.98, 33.30, 28.61, 21.13, 14.63, 9.58; DEPT spectrum: quaternary 
carbons 5 154.00, 145.46, 140.21, 138.39, 135.33, 130.79, 124.99, 124.59, 123.69; CH carbons 6 132.51, 131.62. 
128.49, 127.40, 125.82, 125.36, 123.44, 120.33. 53.99. 53.79; CH2 carbons 5 62.32, 47.98, 33.30, 28.61 ; CH3 carbons 

6 21.13, 14.63. 9.58; IR (drifts) 2300-3100 (broad), 2974 (m), 2731 (m). 2620 (m). 2455 (m). 1714 (s). 1621 (m), 1283 
10 (vs). 1169 (vs). 1126 (vs); MS (ES+) m/z (rel. intensity) 584 (M+H+CH3CN+. 100). 543 (M+H+, 80); Anal. Calcd for 

C24H23N2O2F9.C7H8O3S: C, 52.1 1 ; H, 4.37; N, 3.92. Found: C, 52.15; H, 4.22; N, 3.69; [a]^ = -77.9 (c =1 .05. CH3OH). 

Example 7 

15 (-)-(2R, 4S)-4-[(3,5-Bis-trifluoromethyl-benzyl)-methoxycarbonyl-amino]-2-ethyl-6-trifluoromethyl-3.4-di^^ 
noline-1-carboxylic acid ethyl ester mono ethanolate 

[0056] Na2C03 (s) (6.75 g, 63.7 mmol, 3.5 equiv) was added to a room temperature solution of (-)-(2R, 4S)-4-(3.5-bis-tri- 
fluoromethy)-benzylamino)-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester tosylate salt 

20 (13.0g, 18.2 mmol, 1.0 equiv) in dry THE (130 mL). Methyl chloroformate (3.51 mL, 45.5 mmol, 2.5 equlv) was added 
neat, dropwise over 2 mm. After 24 h. the mixture was concentrated to 65 mL, diluted with 260 mL ethyl acetate, and 
transferred to a separatory funnel. The mixture was washed 1 x 90 mL 1 N HCI (CO2 evolution), 1 x 90 mL saturated aq. 
NaHCOs, 1 X 90 mL brine, and dried (MgS04). Filtration and concentration of filtrate afforded a clear oil. which was 
costripped 3 x 33 mL 2B ethanol. The oil was dissolved in 33 mL 2B ethanol and seeded with a few milligrams of (-)-(2R, 

25 4S)-4-[(3,5-bis-trifluoromethyl-benzyl)-methoxycarbonyl-amino]-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-quino- 

line-1-carboxylic acid ethyl ester mono ethanolate. After stirring 18 h at room temperature, the slurry was filtered and 
dried to give (-)-(2R, 4S)-4-[(3,5-bis-trlfluoromethyl-benzyl)-methoxycarbonyl-amino]-2-ethyl-6-trlfluoromethyl-3,4-dihy- 
dro-2H-quinoline-1-carboxylic acid ethyl ester mono ethanolate as a white crystalline powder (8.66 g, 74%): mp 54-58 
°C; iH NMR (CDCI3, 400 MHz, 55°C) 6 0.73 (t, 3H. J=7.0 Hz), 1 .20 (t, EtOH), 1 .27 (t, 3H, J=7.1 Hz). 1 .42 (m, 2H). 1 .66 

30 (m. 1 H), 2.25 (br s. 1 H), 3.67 (q. EtOH). 3.79 (s, 3H), 4.2 (m, 3H). 4.33 (m, 1 H), 5.2 (br s, 2H), 7.12 (s, 1 H), 7.49 (d. 1 H, 
J=8.3 Hz), 7.57 (d, 1H, J=8.5 Hz), 7.73 (s, 2H). 7.78 (s, 1H); ^^c NMR (CDCI3. 400 MHz) 5 157.74, 154.37, 141.73. 
140.05, 133.83, 132.14 (q. J=33 Hz), 126.94, 124.49, 123,96 (q, J=273 Hz), 123.13 (q, J=273 Hz), 121.31, 119.17, 
62.29, 58.28, 54.42, 53.71 , 53.08, 46.67, 37.01 , 29.02, 1 8.29. 1 4.32, 9.22. (note: the fourth quartet appears to be burled 
under the 5 126.94 peak, with J approximately 32 Hz); DEPT spectrum: quaternary carbons 5 157.74, 154.37. 141.73, 

35 140.05, 133.83, 132.14. 123.96, 123.13; CH carbons 5 126.94. 124.49, 121.31, 119.17. 54.42, 53.08; CH2 carbons 5 
62.29, 58.28, 46.67, 37.01, 29.02; CH3 carbons 5 53.71, 18.29, 14.32. 9.22; IR (drifts) 3489 (s). 2974 (s), 2884 (m), 
1701 (vs), 1280 (vs), 1 131 (vs); MS (ES+) m/z (rel. intensity) 601 (M+H+. 100); Anal. Calcd for C26H25N2O4F9.C2H6O: 
C, 52.01; H, 4.83; N, 4.33. Found: C, 51.84; H, 4.54; N, 4.33; chiral HPLC: mobile phase 950:50:2 n-hexane:2-propa- 
nol:HOAc, flow rate 1 .0 mL/min, 254 nm, chiralpak AD 4.6 x 250 mm, column temp 40°C, sample concentration approx- 

40 imately 0.5 mg/mL in 90:10 n-hexane:2-propanol, authentic racemate retention times 3.6 and 4.6 min. (-)-(2R, 
4S)-4-[(3,5-Bis-trifluoromethyl-benzyl)-methoxycarbonyl-amino]-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-quino- 
line-1-carboxylic acid ethyl ester mono ethanolate shows 4.6 mm, 99.1 % and 3.6 min, not detected; [a]^ = -93.3 (c = 
1.08. CH3OH). 

45 Example 8 

Anhydrous, 

(-)-(2R,4S)-4-[(3,5-Bis-trifluoromethyl-benzyl)-methoxvcarbonyl-amino]-2-ethyl-6-trifluoromethvl-3,4-dihydro-2H-qui 

oline-1-carboxylic acid ethyl ester . 

50 

[0057] A 2.6 gram portion of (')-(2R.4S)-4-[(3,5-bis-trifluoromethyl-benzyl)-methoxycarbonyl-amino]-2-ethyl-6-trifluor- 
omethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester (a mixture of predominantly amorphous material with 
traces of ethanolate crystalline form; the title compound was also prepared m an analogous manner starting from pure 
amorphous or pure ethanolate material) was charged to 13 milliliters of hexanes and heated to effect a solution at about 
55 60°C. The heat was removed and the reaction was allowed to cool to ambient over a one hour period. The reaction was 
seeded with anhydrous (-)-(2R,4S)-4-[(3,5-bis-tnfiuoromethyt-benzyl)-methoxycarbonyl-amino]-2-ethyl-6-trifluorome- 
thyl-3,4-dihydro-2H-quinoline-1 - carboxylic acid ethyl ester and granulated for eighteen hours under ambient conditions. 
Alternatively, the anhydrous crystals may be prepared from hexanes without seeding. The product was collected by 
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filtration and air dried. 

Fusion Microsocopy: In Type A oil dissolution at 50°C. 

Dry clear melt at 86°C. 

5 

Appearance: Free flowing white powder. 

Example 9 

10 Monoethanolate, 

(-)-(2R.4S)-4-[(3,5-Bis-trlfluoromethvl-benzvl)-nriethoxycarbonyl-amino]-2-ethvl-6-trlfluoromethv(-3.^ 
oline-1-carboxylic acid ethyl ester. 

[0058] 4.0 grams of (-)-(2R,4S)-4-[(3,5-bis-trifluoromethyl-ben2yl)-methoxycarbonyl-amino]-2-ethyl-6-tnfluorome- 
'5 thyl-3,4-dihydro-2H-quinoline-1 -carboxylic acid ethyl ester were dissolved in 3.5 ml ethanol and sonicated for two minutes 
to complete dissolution. A white solid formed to which 10 ml ethanol was added and stirred at ambient temperature 
overnight. A white powder was filtered and collected on 0.22 |jim LS filter paper followed by washing with about 15 ml. 
Ethanol. 

20 Fusion Microsocopy: In Type A oil melt and dissolution at 43°C with loss of water 

Dry clear melt at 43^*0 

Appearance: free-flowing white power 

26 Example 10 

[0059] c/s-4-[(3,5-Bis-trifluoromethyl-benzyl)-methoxycarbonyl-amino]-2-ethyl-6-trifiuoromethyl-3,4-dihydro-2H-qui 
noline-1-carboxylic acid ethyl ester : A solution of c/s-4-(3,5-bis-trifluoromethyl-benzylamino)-2-ethyl-6-trifluorome- 
thyl-3,4-dihydro~2H-quinoline-1-carboxylic acid ethyl ester (2.0 g, 3.7 mmol) and pyridine (0.58 g, 7.4 mmol) in 100 mL 

30 of dichloromethane was cooled in an ice/water bath as methyl chlorofomate (0.87 g, 9.2 mmol) was added slowly. After 
stirring overnight at room temperature, the reaction mixture was washed twice with a 2N hydrochloric acid solution, dried 
over magnesium sulfate, filtered and concentrated in vacuo to afford the crude product, which was purified by silica gel 
chromatography using 5-10% ethyl acetate/hexanes as eluent to afford 1.8 g of the title product. MS m/z601 (M+ + 
1); 1H NMR (coalescing mixture of conformers, CDCI3) 6 0.6-0.8 (bm, 3H), 1 .2-1 .3 (bm, 3H), 1 .3-1 .5 (bm, 2H), 1 .6-1 .75 

35 (bm, 1H), 2.1-2.3 (bm, 1H), 3.7-3.9 (bs, 3H). 4.0-4.4 (bm, 4H), 5.0-5.6 (bm, 2H), 7.1 (s. 1H), 7.4-7.6 (bm, 2H), 7.6-7.8 
(bm, 3H). 
[2R,4S]-4-[(3,5-bis-trifluoromethyl-benzyl)-methoxycarbonyl-amino]-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline 
-1-carboxylic acid ethyl ester was prepared in optically enriched form by resolution of the corresponding racemate, or 
an intermediate in its synthesis, using standard methods. 

40 

Example 1 1 

Anhydrous 

(-)-(2R,4S)-4-[(3,5-bis-trifluromethylbenzyl)-methQxycarbonyi-amino]-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoli 
45 ne-1-carboxylic acid ethyl ester. 

[0060] A crude solution of approximately 42 g of (-)-(2R,4S)-4-[(3,5-bis-trifluromethylbenzyl)-methoxycarbonyl-ami- 
no]-2-ethyl-6-trifluorome- thyl-3,4-dihydro-2H-quinoline-1 -carboxylic acid ethyl ester in 500 ml of ethyl acetate (obtained 
via the process described in Example 7) was concentrated under vacuum to a volume of 100-135 ml. The remaining 

50 ethyl acetate was displaced with 3 X 220 ml 2B EtOH to a final volume of 1 00-135 ml. This solution was seeded with a 
crystal of anhydrous (-)-(2R,4S)-4-[(3,5-bis-trifluromethylbenzyl)-methoxycarbonyl-amino]-2-ethyl-6-trifluoromethyl-3,4- 
dihydro-2H-quinoline-1 -carboxylic acid ethyl ester. After stirring 18 hr at room temperature the slurry was filtered and 
vacuum dried to give 19.81 g of anhydrous (-)-(2R,4S)-4-[(3,5-bis-trifluromethylbenzyl)-methoxycarbonyl-ami- 
no]-2-ethyl-6-trifluoromethyl-3,4- dihydro-2H-qulnoline- 1-carboxylic acid ethyl ester. The melting point behaviour was 

55 the same as the material prepared via Example 8 confirming the anhydrous nature of the material. 
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Claims 

1 . 4-(3,5-Bls-trlf luoromethylbenzylamino)-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-quln -carboxyl acid ethyl es- 
ter» 4-toluene-sulfonate. 

2. The stereoisomer (0-(2R,4S)-4-(3,5-bis-trlfluoromethyll>enzylamino)-2-ethyl-6-trifluoro 
oiine-l -carboxyl acid ethyl ester or salts thereof. 

3. The stereoisomer as recited In claim 2 wherein the salt is the 4-toluene-sulfonate. 

4. The (-)di-p-toluoyl-L-tartaric acid salt of <7/5-4-amino-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-qulnollne-1 -carboxylic 
acid ethyl ester, 

5. The (-)di-ben2oyl-L-tartrate salt of c/s-4-amino-2-ethyl-6-trif luoromethyl-3,4-dlhydro-2H-qulnollne-1 -carboxylic actd 
ethyl ester. 

6. (-) (2R.4S)- 4-Amlno-2-ethyl-6-trif luoromethyl-3,4-dihydro-2H-quinoline-1 -carboxylic acid ethyl ester or salts thereof. 

7. The stereoisomer as recited in claim 6 wherein the salt is the (-)di-benzoyl-L-tartrate salt. 

8. The stereoisomer as recited In claim 6 wherein the salt Is the (-)di-p-toluoyl-L-tartaric acid salt. 

9. A process for preparing (-)-(2R,4S)-4-[(3,5-bls-trlfluoromethyl-benzyl)-methoxycarbonyl-amrno]-2-ethyl-6-trlfluor- 
omethyl-3,4-dihydro-2H-quinollne-1 -carboxylic acid ethyl ester comprising combining (-)-(2R,4S)-4-(3,5-bis-trifluor- 
omethyl-benzyiamino)-2-ethyl-6-trif luoromethyl-3,4-dihydro-2H-quinoline-1 -carboxylic acid ethyl ester, tosylate salt, 
sodium carbonate and methyl chloroformate in tetrahydrofuran at a temperature of 20^*0 to 25°C. 

10. A process for preparing (-)-(2R.4S)-4-(3.5-bis-trifluoromethyl-ben2ylamino)-2-ethyl-6-trifluoromethyl-3,4-dihy- 
dro-2H-quinoline-1 -carboxylic acid ethyl ester, 4-toluene-sulfonate comprising 

a. combining 4-amino-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-qu{noline-1 -carboxylic acid ethyl ester and (-) 
dibenzoyl-L-tartaric acid or((-)di-p-toluoyl-L-tartaric acid to form the (-) dibenzoyl-L-tartaric acid salt or 
di-p-toluoyl-L-tartaric add salt thereof. 

b. combining the resulting salt. 1 ,2-d(Chloroethane and an aqueous base with 3,5-bis(trifluoromethyl)benzalde- 
hyde, followed by the addition of sodium triacetoxyborohydride: and 

c. adding 4-toluene sulfonic acid monohydrate. 

1 1 . The process as recited in claim 1 0 wherein 4-amlno-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinollne-1 -carboxylic 
acid ethyl ester and (-) dibenzoyl-L-tartaric acid (anhydrous) are combined. 

12. A process for preparing c/s-4-amino-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester 
comprising combining cis-4-benzyloxycarbonylamino-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-cartx)x- 
ylic acid ethyl ester and ammonium formate in methanol with palladium/carbon to form a slurry and heating the 
resulting slurry at a temperature of 35^0 to eo^'C for 30 minutes to 3 hours. 

13. A process for preparing cis-(2-ethyl-6-trifluoromethyl-1,2,3,4-tetrahydro-quinolin-4-yl)-carbamic acid-R^i-ester- 
wherein R"" is benzyl ,t-butyl or (Ci-C4)alkyl comprising: combining vinyl-carbamic acid-RS (1-benzotriazol-1-yl-pro- 
pyl)-(4-trtfluoromethylphenyl)-amine and 4-toluene-sulfonic acid monohydrate in toluene at a temperature of SO'^C 
to 

14. The process as recited in claim 13 with the additional step of combining the resulting cis-(2-ethyl-6-trifluorome- 
thyl-1 ,2,3,4-tetrahydro-quinolin-4-yl)-carbamic acid-R^-ester with pyridine and ethyl chloroformate in dichlorometh- 
ane in to prepare cis-4-Rioxycarbonylamino-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-qulnollne-1 -carboxylic acid 
ethyl ester. 

15. A process for preparing (-)-(2R,4S)-4-[(3,5-bis-trifluoromethyl-ben2yl)-methoxycarbonyl-amlno]-2-ethyl-6-trlfluor- 
omethyl-3,4-dihydro-2H-quinoline-1 -carboxylic acid ethyl ester comprising 
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a. combining vinyl-carbamic acicl-R^ wherein Ri Is benzyl, (1-benzotriazol-1-yl-propyl)-(4-trifluoromethyl-phe- 
nyl)-amine and 4-toluene-sulfonlc acid monohydrate in toluene at a temperature of 50°C to 90°C to prepare 
cis-(2-etliyl-6-trifluoromethyl-1,2,3,4-tetrahydro-quinolin-4-yl)-Garbamic acid-R"" -ester wherein R"" is benzyl; 

b. combining the resulting cis-(2-ethyl-6-trifluoromethyl-1,2,3,4-tetrahydro-quinolin-4-yl)-carbamicacid-Ri -ester 
with pyridine and ethyl chloroformate in dichloromethane to prepare cis-4-Ri-oxycarbonylamino-2-ethyl-6-trif- 
luoromethyl-3,4-dihydro-2H-quinotine-1-carboxyllc acid ethyl ester, 

c. combining cis-4-R''oxycarbonylamino-2-ethyl-6-trlfluoromethyl-3,4-dihydro-2H-qulnollne-1 -carboxylic acid 
ethyl ester and ammonium formate in methanol with palladium/carbon to form a slurry and heating the resulting 
slurry at a temperature of 35°C to eO'^C for 30 minutes to 3 hours to prepare 4-amino-2-ethyl-6-trifluorome- 
thyl-3,4-dihydro-2H-quinollne-1-carboxylic acid ethyl ester, 

d. combining 4-amino-2-ethyl-6-trifluoromethyI-3,4-dihydro-2H-quinoline-1-carboxyllc acid ethyl ester and 
(-)dibenzoyl-L-tartaric acid or (-)di-p-toluoyl-L-tartaric acid to form the (-)dibenzoyl-L-tartaric acid salt or 
(-)di-p-toluoyl-L-tartaric acid salt thereof; 

e. combining the resulting salt, 1 ,2-dichloroethane and an aqueous base with 3,5-bis(trifluoromethyl)benzalde- 
hyde, followed by the addition of sodium triacetoxyborohydrlde to form a product; 

f. combining said product and 4-toluene sulfonic acid monohydrate to prepare (-)-(2R,4S)-4-(3,5-bls-trlfluor- 
omethyl-benzylamino)-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester, 4-tolu- 
ene-sulfonate; and 

g. combining (-)-(2R,4S)-4-(3,5-bis-trifluoromethyl-benzylamino)-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-qui- 
noline-1 -carboxylic acid ethyl ester, tosylate salt, sodium carbonate and methyl chloroformate In tetrahydrofuran 
at a temperature of 20*C to 25°C. 



Patentanspruche 

1. 4-(3,5-Bis-trifluormethylbenzylamino)-2-ethyl-6-trlfluormethyl-3,4-dihydro-2H-chlnolin-1-cart)onsaureeth^^ 
toluol-sulfonat. 

2. DasStereoisomer(-)-(2R,4S)-4-(3,5-Bis-trifluor-methylbenzylamino)-2-ethyl-6-trifluormethyl-3,4<lihydro-2H-chino- 
iin-1-cartx)nsaureethylester Oder Saize desseiben. 

3. Das in Anspruch 2 angegebene Stereoisomer, wobei das Salz das 4-Toluolsulfonat ist. 

4. Das (-)-Di-p-toluoyl-L-weinsauresalz von cis-4-Amino-2-ethyl-6-trifluormethyl-3,4-dihydro-2H-chinolin-1 -carbon- 
saureethylester. 

5. Das (-)-DI-benzoyl-L-welnsauresalz von cis-4-Amino-2-ethyl-6-trif luormethyl-3,4-dlhydro-2H-chinolin-1 -carbonsSu- 
reethylester. 

6. (-)-(2R,4S)-4-Amlno-2-ethyl-6-trifluormethyl-3,4-dihydro-2H-chinolin-1-carbonsaureethylester Oder SaIze dessei- 
ben. 

7. Das in Anspruch 6 angegebene Stereoisomer, wobei das Salz das (-)-Di-benzoyl-L-tartratsalz ist. 

8. Das in Anspruch 6 angegebene Stereoisomer, wobei das Salz das (-)-Di-p-toluoyl-L-weinsauresalz ist. 

9. Verfahren zur Herstellung von (-)-(2R,4S)-4-[(3,5-Bls-trlfluormethyl-benzyl)methoxycarbonyl-amino]-2-ethyf-6- 

trifluormethyl-3,4-dihydro-2H-chinolin-1-carbonsaureethylester, das die Kombtnation von (-)-(2R,4S)-4-(3,5- 
Bis-trifluormethyl-benzylamino)-2-ethyl-6-trifluormethyl-3,4-dlhydro-2H-chinolin-1-carbonsaureethylester-tosy- 
latsalz, Natriumcarbonat und Methylchlorofonnlat in Tetrahydrofuran bei einer Temperatur von 20 bis 25 ""C 
umfasst. 

10. Verfahren zur Herstellung von (-)-(2R.4S)-4-(3,5-Bis-trifluormethyl-benzylamino)-2-ethyl-6-trifluormethyl-3,4-dihy- 
dro-2H-chinolin-1 -carbonsaureethylester-4-toluolsulfonat, das 

a. die Kombination von 4-Amino-2-ethyl-6-trifluormethyl-3,4-dihydro-2H-chinolin-1-carbonsaureethylester und 
(-)-Dibenzoyl-L-weinsaure Oder (-)-Di-p-toluoyl-L-weinsaure unter Bildung des (-)-Dlbenzoyl-L-welnsauresalzes 
Oder DIp-toluoyl-L-weinsauresalzes desseiben. 



13 



EP 1 125 929 B1 



b. die Komblnatlon des gebildeten Salzes, von 1,2-Dichlorethan und einer wassrigen Base mit 3,5-Bls(trif luor- 
methyl)benzaldehyd und die anschlieBende Zugabe von Natriumtriacetoxyborhydrld, und 

c. die Zugabe von 4-Toiuolsuifonsauremonohydrat umfasst. 

11. Das Verfahren gemaB Anspruch 10, wobei 4-Amino-2-ethyl-6-trifluoiTnethyl-3,4-dlhydro-2HK:hinolin-1-carbonsdu- 
reethytester und (wasserfreie) (-)-Dtbenzoyl-L-weinsaure kombiniert werden. 

12. Verfahren zur Herstellung von cis-4-Amino-2-ethyl-6-trifluormethyl-3,4-dihydro-2H-chinolin-1-carbonsaureethyle- 
ster, das die Kombination von cis-4-Benzyloxycarbonyl-amino-2-ethyl-6-trifluormetliyl-3,4-dihydro-2H-chino- 
lin-1 -carbonsaureethylester und Ammoniumformiat in Methanol mit Palladium/Kohle unter Bildung einer Aufschl^- 
mung und Erhitzen der gebildeten Aufschlammung auf eine Temperatur von 35 ''C bis 60 ""C wahrend 30 min bis 3 
h umfasst. 

13. Verfahren zur Hersteliung von cis-(2-Ethyl-6-trifluormethyl-1 ,2,3,4-tetrahydro-chinolin-4-yl)carbaminsau- 
re-R'' -ester, wobei Benzyl, tert.-Butyl Oder (Ci-C4)Alkyl ist, das die Kombination von Vinytoarbaminsaure-R^ 
(1-Benzotriazol-1-yl-propylH4-trlfluoniiethylphenyl)amin und 4-Toluolsulfonsauremonohydrat in Toluol bei einer 
Temperatur von 50 ''C bis 90 "^C umfasst. 

14. Verfahren gemaB Anspruch 1 3 mit der zusatzlichen Stufe der Kombination des gebildeten cis-(2-Ethyl-6-trifluorme- 
thyl-1,2,3,4-tetrahydro-chlnolin-4-yl)carbaminsaure-R^ -esters mit Pyridin und Ethylchlorformiat in Dichlonmethan 
zur Herstellung von cis-4-R^-Oxycarbonylamino-2-ethyl-6-trlfluomiethyl-3,4-dihydro-2H-chlnolin-1-carbonsaure- 
ethylester. 

15. Verfahren zur Herstellung von (-)-(2R,4S)-4-[(3,5-Bis-trifluormethyl-benzyl)methoxycarbonyl-amino]-2-ethyl-6- 
trifluonTtethyl-3,4-dihydro-2H-Ghinolin-1 -carbonsSureethylester, das 

a die Kombination von Vinylcarbaminsaure-R^ wobei R"" Benzyl ist, (1-Benzotriazol-1-yl-propyl)-(4-trifluorme- 
thyiphenyl)-amin und 4-Toluolsulfonsauremonohydrat in Toluol bei einer Temperatur von 50 °C bis 90 X zur 
Herstellung von cis-(2-Ethyl-6-trifluormethyl-1 ,2,3,4-tetrahydro-chinoiin-4-yl)carbaminsaure-R^-ester, wobei R** 
Benzyl ist; b. die Kombination des gebildeten cis-(2-Ethyl-6-trifluormethyl-1 ,2,3,4-tetrahydro-chinolin-4-yl)carb- 
aminsaure-R^ -esters mit Pyridin und Ethylchlorformiat In Dichtormethan zur Herstellung von cis-4-Ri-0xycar- 
bonylamino-2-ethyl-6-trifluormethyl-3,4-dihydro-2H-chinolin-1-carbonsaureethylester; 

c. die Kombination von cis-4-R''-Oxycarbonylamino-2-ethyl-6-trifluormethyl-3,4-dihydro-2H-chinolin-1-carbon- 
saureethylester und Ammoniumformiat in Methanol mit Palladium/Kohle unter Bildung einer Aufschlammung 
und das Erhitzen der gebildeten Aufschlammung auf eine Temperatur von 35 **C bis 60 **C wahrend 30 min bis 
3 h zur Herstellung von 4-Amino-2-ethyl-6-trifluormethyl-3,4-dihydro-2H-chinolin-1-carbonsaureethylester; 

d. die Kombination von 4-Amino-2-ethyl-6-trlf!uomiethyl-3,4-dlhydro-2H-chinolin-1-carbonsaureethylester und 
(-)-Dibenzoyl-L-weinsaure Oder (-)-Di-p-toluoyl-L-welnsaure unter Bildung des (-)-Dibenzoyl-L-weinsauresalzes 
Oder (-)-Di-p-toluoyl-L-weinsauresalzes desselben; 

e. die Kombination des gebildeten Salzes, von 1 ,2-Dichlorethan und einer wassrigen Base mit 3,5-Bis(trifluor- 
methyl)benzaldehyd und die anschlieBende Zugabe von Natriumtriacetoxyborhydrld unter Bildung eines Pro- 
dukts; 

f. die Kombination des Produkts und von 4-Toluolsulfonsauremonohydrat zur Herstellung von 
(0-(2R,4S)-4-(3,5-Bis-trifluomriethyl-benzylamino)-2-ethyl-6-trif!uormethyl-3,4-dihydro-2H-chinolin-1-carbonsa 
ureethylester-4-toluolsuifonat; und 

g. die Kombination von (-)-(2R,4S)-4-(3,5-Bis-trifluormethyl-benzylamino)-2-ethyl-6-trifluormethyl-3,4-dihy- 
dro-2H-chinoiin-1-carbonsaureethylester-tosylatsalz, Natriumcarbonat und Methylchlorformiat in Tetrahydro- 
f uran bei einer Temperatur von 20 ''C bis 25 ""C umfasst. 



Revendications 

1 . 4-toluene-sulfonate d'ester ethylique d'acide 4-(3,5-bis-trif luoram6thylbenzylamino)-2-6thyl-6-trifluorom6thyl-3,4-di- 
hydro-2H-quinoleine-1 -carboxylique. 

2. Stereo-isomere d'ester Ethylique d'acide (-)-(2R,4S)-4- (3, 5-bis-trifluorom6thylbenzylamino)-2-ethyl-6-trifluorom6- 
thyl-3.4-dihydro-2H-quinol6ine-1 -carboxylique ou ses sels. 
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3. St^r^o-isom^re suivant la revendication 2, dans lequel le sel est le 4-tolu§ne-sulfonate. 

4. Sel d'acide (-)di-p-toluoyl-L-tartrique d'ester ethyllque d'acide c/s-4-am[no-2-ethyl-6-trifluoromethyl-3,4-dl- 
hydro-2H-quinolelne-1-carboxylique. 

5. Sel (-)di-benzoyl-L-tartrate d'ester 6thylique d'acide c/s-4-amlno-2-ethyl-6-trifluorom6thyl-3,4Kiihydro-2H-quinolei- 
ne-1-carboxylique. 

6. Ester ethyllque d'acide (-)(2R,4S)- 4-amino-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-qulnol6ine-1 -carboxylique ou 
ses sels. 

7. Stereo-isomere suivant la revendication 6, dans lequel le sel est le (-)di-benzoyl-L-tartrate. 

8. Stereo-isomere suivant la revendication 6, dans lequel le sel est le sel d'acide (-)di-phtoluoyl-L-tartrique. 

9. Proc6d6 pour la preparation de Tester 6thylique d'acide (-)-(2R,4S)-4-[(3,5-bis-trifluorom6thyl-benzyl)-m6thoxycar- 
bonyl-arTiino]-2-6thyl-6-tritiuorom6thy)-3,4-dihydro-2H-qui.noleine-1 -carboxylique, comprenant la combinaison du 
sel tosylate d'ester 6thyllque d'acide (-)-(2R,4S)-4-(3,5-bis-trffluoromethyl-benzylamino)-2-6thyl-6-trifluorom6- 
thyl-3,4-dihydro-2H-quinoleine-1 -carboxylique, de carbonate de sodium et de chloroformiate de methyle dans du 
tetrahydrofuranne k una temperature de 20''C k 25*^0. 

10. Proc^de pour la preparation du 4-toluene-sulfonate d'ester ethylique d'acide (-)-(2R,4S)-4-(3,5-bis-trifluorome- 
thyl-benzylamino)-2-ethyl-6-trlfluoromethyl-3,4-dlhydro-2H-quinoieine-1 -carboxylique, comprenant 

a. la combinaison d'ester ethylique d'acide 4-amino-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-qulnoieine-1 -car- 
boxylique et d'acide (-)dibenzoyl-L-tartrique ou d'acide [(-)di-p-toluoyl-L-tartrique pour former son sel d'acide 
(-)dibenzoyl-L-tartrique ou sel d'acide di-p-toluoyl-L-tartrique ; 

b. la combinaison du sel resultant, de 1 ,2-dichlor6thane et d'une base aqueuse avec du 3,5-bis-(trlfluorome- 
thyl)benzaldehyde, puis Taddition de triacetoxyborohydrure de sodium ; et 

c. I'addition de monohydrate d'acide 4-toluene-sulfonlque. 

11. Precede suivant la revendication 10, dans lequel Tester ethyllque d'acide 4-amino-2-ethyl-6-trifluoromethyl-3,4-di- 
hydro-2H-quinoieine-1 -carboxylique et I'acide (-)dibenzoyi-L-tartrlque (anhydre) sont combines. 

12. Precede pour la preparation de Tester ethyllque d'acide c/s-4-amino-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-qui- 
noieine-1 -carboxylique, comprenant la combinaison d'ester ethyllque d'acide cis-4-benzyloxycarbonylami- 
no-2-ethyl-6-trifluoromethyl-3, 4-dihydro-2H-quinoieine-1 -carboxylique et de formlate d'ammonium dans du metha- 
nol avec du palladium/carbone pour former une suspension et le chauffage de la suspension resultante k une 
temperature de SS^'C a 60°C pendant 30 minutes k 3 heures. 



13. Precede pour la preparation du R^-ester d'acide cis-(2-ethyl-6-trifluoromethyl-1,2,3,4-tetrahydro-quinoiei- 
ne-4-yl)-carbamique dans lequel R^ represente un groupe benzyle, tertlobutyle ou alkyle en k C4, comprenant : 
la combinaison d'(acide vinyl-carbamtque)-R^ de (1-benzotriazol-1-yl-propyl)-(4-trifluoromethyl-phenyl)-amine et 
de monohydrate d'acide 4-toluene-sulfonique dans du toluene, a une temperature de 50°C a 90°C. 

14. Precede suivant la revendication 13, avec Tetape suppiementaire de combinaison du R^ -ester d'acide 
cis-(2-ethyl-6-trif luoromethyl-1 ,2,3,4-tetrahydro-quinoieine-4-yl)-carbamique resultant avec de la pyridine et du chlo- 
roformiate d'ethyle dans le dichloromethane pour preparer Tester ethylique d'acide c/s-4-R^-oxycarbonylaml- 
no-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinoleine-1-carboxylique, 

15. Precede pour la preparation de Tester ethylique d'acide (-)-(2R,4S)-4-[(3,5-bis-trifluoromethyl-benzyl)-methoxy-car- 
bonyl-amino]-2-ethyl-6-trlfluoromethyl-3,4-dlhydro-2H-qulnoieine-1-cdrboxytique comprenant 

a. la combinaison de T(acide vinyl-carbamique)-R^ dans lequel R^ represente un groupe benzyle, de (1-ben- 
zotriazol-1-yl-propyl)-(4-trifluoromethyl-phenyl)-amine et de monohydrate d'acide 4-toluene-sulfonique dans le 
toluene a une temperature de 50**C k QO^^C pour preparer le R^-ester d'acide cis-(2-ethyl-6-trifluorome- 
thyl-1 .2,3,4-tetrahydro-qulnoieine-4-yl)-carbamlque dans lequel R'' represente un groupe benzyle ; 

b. la combinaison du Ri -ester d'acide cls-(2-ethyl-6-trlf luoromethyl-1 ,2,3,4-tetrahydro-qulnoieine-4-yl)-carba- 
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mique resultant avec de la pyridine et du cliloroformiate d'ethyle dans le dichloromethane pour preparer I'ester 
^thylique d'acide cis-4-R^-oxycarbonylamino-2-§thyl-6-trifluoromethyl-3,4-dihydro-2H-quinol6ine-1-car- 
boxylique ; 

c. la combinaison de Tester ethylique d'acide cis-4-Ri-oxycarbonylamlno-2-ethyl-6-trifluoromethyl-3,4-di- 
hydro-2H-quinol6ine-1-carboxylique et de formiate d'ammonium dans le methanol avec du palladlum/carbone 
pour former une suspension et le chauffage de la suspension resultante a une temperature de 35°C a 60°C 
pendant 30 minutes a 3 heures pour preparer Tester 6thylique d'acide 4-amino-2-ethyl-6 

-trifluoromethyl-3,4-dihydro-2H-quinoleine-1 -carboxylique ; 

d. la combinaison de Tester ethylique d'acide 4-amino-2-ethyl-6-trifluoromethyl-3,4-dihydro-2H-quinol6i- 
ne-1 -carboxylique et d'acide (-)dibenzoyl-L-tartrique ou d'acide (-)dl-p-toluoyl-L-tartrique pour former son sel 
d'acide (-)dlbenzoyl-L-tartrique ou sel d'acide (-)dl-p-toluoyl-L-tartrlque ; 

e. la combinaison du sel resultant, de 1 ,2-dichlor6thane et d'une base aqueuse avec du 3,5-bts(trifluorom6- 
thyl)benzaldehyde, puis Taddition de triacetoxyborohydrure de sodium pour former un prodult ; 

f. la combinaison dudit produit et de monohydrate d'acide 4-toluene-sulfonique pour preparer le 4-toluene-sul- 
fonate d'ester ethylique d'acide (-)-(2R,4S)-4-(3,5-bis-trifluoromethyl-benzylamlno)-2-ethyl-6-trifluorom6thyl- 
3,4-dihydro-2H-quinoleine-1 -carboxylique ; et 

g. la combinaison du sel tosylate d'ester ethylique d'acide (-) - (2R, 4S) -4- (3, 5-bis-trifluorom6thyl-benzylami- 
no)-2-ethyl-6-trifluoromethyl-3,4-dlhydro-2H-quinoleine-1 -carboxylique, de carbonate de sodium et de chloro- 
formlate de methyle dans le tetrahydrofuranne a une temperature de 20°C a 2S°C. 
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